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concentrate a magnetic field to a selection cell. 
SOLUTION: A semiconductor memory device is equipped with first 
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above the first wirings 13, second wirings 20 extended on the memory 
elements 18 into a second direction different from the first direction, and 
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wirings 20 and the side surface of the memory elements 18. 
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2 <0^(6]^iI?ti-5^ 2 <D$m b , 

[W#Jg2] HufB^l<7)®M->-/uKJiti < WISH 2 
7FM£tU ^OHulE^2WEitSrrEIS:^V^-C^LT^ 

[f»*«5] HulE^2<7?iH^cDmJlEmiJBi:Hfif5IE^ 20 

[»*«6] HuiEistt^ii, *i watte, 12© 

«ttaXOt*B«4Jl«5il^C< b h 3JlTMSfifc$*l,<5MT 

2fi»^-*3tT-fc5r ir^^mtl-Sff*^ 6(^15*0 30 
[§S*:«8] S&IEMl&U { ^2(Z>JKttS<Z)^trtM^ 

dS^C, C©»»tffl[©aEfkfcJ:»»ll(rEMT J*?-K»# 

[tsijfs 1 0 ] mmmmm^(Dmssd.m 2 w*ir]^ jsit 
s«b»ceii£jt„ mmmmm^-bmm^m^^m-r^ 
wi\<ommmb*£h\c^ffi^%~b*w&b-rz>m-%. 

1 1 ] huIE^ 1 XttJS 2 <DiE& t ffiCCttX 
^ i wp^ (cjgfiK $ itfc K £ & £ S> AflW 5 r 

b &W&b-tZ>m*%i l fc1E«^fl£ftlB1t£B. so 
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2 a* Kg t £ $ h izMM-TS ^bZWMb-r 

zm*m i iznm<Dim.te,ttmn. 
in&yg. i 4 ] mmm i ©«^->-^ ks«, 
(Dm&igx-hzz. b *w&b-rz>mim. 1 3 \zfsm,o>m 

[M#« 1 5 ] MlEfg 2 ©8S->-/v KJitt, *HM± 

1 3 (riEttwa^iEte^s, 

2od8£^>— /p KJlt, 

t MlEag 1 vm*3/—Ar KS t ©MKJBMtSixfcJIi 2 <D 

mmm bzzb \z^m-rz> r t &<tmb-tz&i 1 1- 

1 8 ] mmm 2 ks«, 

[If 1 9 ] mmw, 1 oiSi->-^ KSi*, itrflElfi 

^^tisr b &!®mb-r z&j&mi 6^mm<Dm%um. 
mm. 

[ft *3g 2 0 ] itjfE^ 2 <om$Lis-;is Kg (4, 

[IS*^ 2 1 ] itfjiEJil 2 roa^->-/u KStt, *mtt 
ffilEJB l /PKJitt, «CKItfe5: 

[tS*35 2 2 ] BfFlBBBtSSI^-OiJfEfflSStSfrlEm 1 © 
lEfflilffi b «»S¥ffi ic 4o TV ^ 5 miJffi^^-TS^ 3 

it^^t fcjurr 5 r t t i ^sa* 

[fS*5 2 3 ] HfjISIStt^^-WHtflE^ 1 W^(B]COitiI 
(4, HtrfS^2©Eil6o<fiJ:i3/h$v^- b*tfr®Lb-tZ>m 
im. 2 2 (ClEttO^^fStgSltto 

[M#S2 4] SWEJB 1 /uKJBtt, *fe^14 

*iS2 2 cE««>ai«isitsia s 

2 5 ] SfffE^ 1 nWSB.is—A' KJf (4, BtflE^ 




(3) 



2 <D$z&<DwimmmRi3±.M, m&m3<o&mm<oifit£. 

[ft*® 2 6 ] ffiGJB 1 K*»4. I&fittt 

©«^r*>3 2 s^EttroBS 
SCEt&gB. 

2 2 KEfc<E>BM?CE1«3£«. 10 
[It*® 2 8 ] MEIS 1 K»tt, iffe^tt 

[B»jR5[ 2 9 ] ME* 2 «>«*>>-/u Kgf*, 

3 0 ] MES? 1 ©E*©Tffi»tffl!lffiteJ&a 

&m b -r 5 1 {ciE«w^MiEit^Mo 

[St*Jg 3 1 ] fflrCft 3 roasts— ^ KSfi, 20 

3 0 ItGttOB&IBIt&lt. 
[«** 3 2 ] StrEIg 1 A- KJf £fifc£p|g 1 

RXfm 2<Ds<])T*fi/i'!3b$:&b ic&ffilrZ z\b&& 

1 ^mm<Dm^mm.mm.o 
immm 3 3 ] mmm 3 ^ K»&»tr* 3 

&vm 4<d/<vt* *>\<m b % £ p> jyi-r 5 z,b^m 

[»*«3 4] «WEISlcoEISli:ISI-ffi±KE«a? 
*V fuEJfl 1 OgBigft £ -sp^f LTSS^ti, HulSIEtg*^ 30 

£ £ £ *¥fWLb-rz>m*m 1 fcE*0> 

J-iSa^tt, iuESl 1 rolEi»£¥-ff LTjI&Sti,, ifiE 

4 rogSH £ £ $ b KMMir 5 r £ Sr#® £ "T 5 IS#« 1 
^EttoftftlEttSO. 

[111**3 6] »1 (DjjfalzM&lrZ&i (DSimZM 
Sir. 

mjisieig^^cDjifflicm 1 (ommm^m-r^TMb. 

WEM 1 oi6lMiXtfflWEE1»*?-±l^iilHEJB 1 tf>2fft 
b 2 cr.^(p](cjiiffii-2)^ 2 ©E»SrJg«i- 51 

itrEfg 1 at«s 2 oia^stfHtifHfsti^^Sra 

fc, MIS^2WEiSftrat:E|V>-emi<0«5CV— ;UKI4 so 
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Jt?j*r 5 IS £ «: 3 r £ 5 

3 7 ] jtufEIR 1 KJitt, DtrlBJB 

2 C0ga^P B 1i75ggffl|(D 1/2 6lT©K)lti^t5: £ £r 

4#®ii-5W#*3 6 \zffl&<T>m^tem.w<n>m&)5 

[«#*3 8] tfrEIEItJfc^M:, jRl0>«ttJl, £2 
©lttSaO ! *)ittg©'>i< £ 1 3Jf in, 5 M 

T JifffcS: t^#mti-Sfi#JS3 6{C|E«cW^ 

[»M3 9] mflS^lXia^2coiai^i:BulEiEti^ 
l-bnmizy^j— \t&MrfL-tZ>X.Ub$:& bteMffi-t 
Z> z. b *t&'&b 3 6 ££tt0HK*Ett£Be> 

[is#*4 0] BirfEEts^i-SiK-rs h7^x? 

*53 6 fcE*©«*EttSS«ro«ife&&, 
[»*3S4 1 ] iuEIR 1 om^-A- KB£rfrM Lfc 

huEH 2 ^SH^OmJEiBS^mJE^ 2 coifi^KoME 
m 1 KSS:^* L, HuEIS 1 cOKm->— 

KJiSrlWEJB 2 coiH^^BuEWES^mjEEte^^-OHff 
Efilffild^i-XSiS-^ f>(Cftffit5rt^tit5 

it** 3 6 izmm<om^m^mm.^mm^mo 

[»#qi4 2 ] mJEM 1 «^->-;v K»tt, Hiftt 
lyfvmitSr i:^#mii-?)tt*3l4 KcE 
«(O^MEtg^ttoSit^ffio 

[§«**4 3 ] Sites 1 amuss—* b-m&j&tfL-rz 

Rtrtd. HuE^2^>iE^<7?HuE-hE(^2oamv-/uK 

m*wtf&-rz>^Mbs 

mmW, 1 KBSrJ^fig Ufc^tc, fltiE^ l 

««->-/u KSroJl^gB^trl^* U ftiEm 1 
-/u KJiSrflWSfS 2 coiHl*WHuEIIIffi/3.0 ? HuEEti^T- 
WHfrEffiiJBf-^-rxgt e>^A«i-5 n t 

[ft** 4 4 ] mJE^ 1 (om&t'—su 

tuE^ 2 ogai^WmfE-hStc:^ 2 GDj&^>— yu- KS^ff^ 

^-rsxai. 

mJE^ 2 wie^cDHijEfflffiSLt^HuEEti^^fOHtrEiailiD 
(C^ 2 Wi^^Ji SrJK^-T 3 IS £ Sr $ b tAflt 5rt 

Iff** 4 5 ] SUES? 1 <nmm.^-^ KSSr^Ufc 

iuES 2 W«^->— F^roSuE±ffiS.O ? BfFE^ 2 WgE 
^M»S(rE^ 1 (O^ix— /uKJi&BSK&u mJE^lo 

^ * e> (d jyrr s r t Sr^m b -r 5§i#* 4 4 (ce@^> 





Hul5S2(75gE^?r-^^^ t LTfflV^TMI5^2cogEllT' 
lEIg 2 <Dia^OmIfa{|iJ® J; 9 tttA,Ou!5!El£:i!?^<DiW 
MIE® 2 WSE^cDmJlEiRiJSSt^HfJlSiffi, iiulE3S 1 

mmm 2 <nm% *v K»omiE±a5xrmia* 2 ^sa 
KJifrfflnem 1 o«»«<z>«a5x^flWBSB 2 

[Bl*«4 8 ] WE* 1 KHSr»j«-r« 
S5tc, 20 

wimm 2 <Dmm<D±mcm 2 k« 
lit, 

m^w,2<D^M*'**? t isX ffl\,^xmmm 2 co&mx* 

ffirlE* 2 <OBIWB4:«FV^"eJB l yi^ KJB*»J* 

[0 0 0 1] 

t^cfcoT a r , "o w <0W«*»*m-f»*E*«« 

[0 0 0 2] 

ffl LfcMRAM (Magnetic Random Access Memory) & 
»*£*LTV^ 0 MRAMfi, «8tt«#S:JB^-t\ 

- Z>\Z.W@L*^~tZ> 0 :^MRAM^t't, hV^ so 
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/^fi&^vffifet (TMR : Tunneling Magneto Resistive) 
M^ffl^tMT J (Magnetic Tunneling Junction)^ 

^■tt, "i" , M o n o^^oflMifcatstKoaEfls-c* 

"1\ "O" OgStit^SMR (Magneto Resistiv 
e) Jttt, 5 0%ifi< KSt^LTSSfl , MRAM^I 

[0 0 0 3] mt j J: 5 

#L S^iA^-ga^l*^fc^^[mA~l OmAiSC^ 
*t*-flBo(E«l*«<ft5fc45), 

[0 0 0 4] *ZX\ ^<DV&M*3lWcrZ)tz#)<D-^>(D 

a»t lt, r««i/— yuKj ^fc5o wtttt, m^a 

v a*««T»-feyv^flM»«:»# Sift 5 tv^S 

mxh% Q 

[0 0 0 5] :o±5<ca«^a«itt, WfrXitt 

in 6 i -t 5 7 1 ±\z*?&im{£ 

7 2WI:MOSFET7 3*s»#iW^J*SixTV^a 0 
:OMOSFET7 3oy-VKW ^lt*Ji^tt, 
=>^^^ 7 4, 76. 7 8Xtf*l75SjB3<DEIft7 
5. 7 7, 7 9^tt, GMR (Giant Magneto Res i 
stive) 0riSgMScS*LTl>5 o w WGMRii 1 8 
OOJiTKf*, GMR^f 8 0 iBHl/T, GMR^ 

8 0^««t«#-C»#a*«:tT5fcft<DJi»!7— KIR 8 

o J: 5 y -t/w W 5 ^ ^ ->^<— > 3 

Kg 8 3^^$ttT^5 0 

[0006] ±E«*ft*'Ctt, ^«mtt^^^^-r h 
TOiaot, /i- ks 8 3 <Dftw (o &m&m& 

1, 8 2co^^-r^,a»5rfE^g{5T*fc^GMR^^-8 0 
[0 0 0 7] 

[#1^5:^ 1 ] 11-238377 ^« 

[0 0 0 8] 

*S»^^3^T^. ««>*y t UT»»{bSrilftfc» 




[0 0 0 9] #«W«±IEBUl«r«Bfci-6fc«>»c*Sn 
[0 0 10] 

[ooii] *Kw<Dmi<D&&tz&z>m%ufamw 

fc©±*fcE«SftfcEtt*^-i:, BtfKEttW-y-JiKE 
■ Six. «rlE*l«)*fili:*ft5*2<o*|RHcJift-t-5 

ft 2 <£>Eii fc s mmm 2 oE^o^ss.^sutEiEts^^ 
o«ffi^»*snfciB 1 >p vm t 

[0 0 12] *»WO»2<D«jfelcj:5?B«IE«««o 
•BSSfrSsfct. «HO*rtifciBaE't-*llIl©E««r»rt-r 
StrfEB 1 ©E«©Ji*fcE**^*r3WlWfc 
Mt^Xl^, MrEEttX-T-^jmHi^l^MfftJIS: 
«^t5lSi, WE* 1 ©lft»fiXtmEE1**-¥-± 20 

<0E*«:»/iM-sxai:, mmm2(Dmm^^^ t l 
t/b^t. s^Jlsm2^>ia^T'St)i^Tv^ftv^s^^Is^l(D 

«lft»Srl»*-*"axa4:, KrE* l Xt^*2 <7>E«Xt^ 
tlWEEtt*-?*:B5J:5lc, tWB«2 0E«IIB*:HFV^ 
ft 1 <7>«fti/-yu KJ1 XSi: 
[0 0 13] 

(TMR : Tunneling Magneto Resistive) 
$$:il/ x tMT J (Magnetic Tunneling Junction) 30 
&Effl*^<t LT/BV^««EtMSR (MR AM : Magn 
etic Random Access Memory) tcft!i~<5 (DX&>%> 0 
[0 0 14] ^«noa»k<OStt«r&T^BS«r#ffiL 

[0015] [Mi (ommmm'] m 1 <Dmm^ma, m 

%*/—>v KISrMT J 2 (Did^^a 5 J: 5 

»«^«»2<OE»*m^«J*bfc«aS^fc9. * 

[0 0 16] Hi (a) tt, 40 

«*«*E«Sg«^«iaS:*^. Ell (b) HI 

(a) ^-riB-iB«i^fiofc««Ettas«^»rEia 

£r^i~o Hi (c) ft. Hi (a) ^-TIC-ICSUC 

lfc»«^*«««E1««©*iarfcov^TKWi- So 
[0017] Bl ( a ) . 1 ( b ) . 1 (c) fcSi" <fc 
9tc. *loHJS^t8tc«5a«E«3SBfi, Jgioffi 
&1 3 £fg2coiai£2 0 4:dS2V^ftft5*ift^JEfl£S 

M2<z>e»i3. 2 ocD^f-, m iRx$m2(Dmmi so 
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3, 2 OCl^CMtliMT Jiff^l 8dSEKSlx 
TP5 0 ^LT, MTJ*?18(DHIE ft 2 OIB^ 2 
0 <7>±E&tf{Mffi &m o <t 5 KJ§ 2 l sftSJB 

/£S*U KS 2 1 tt»Si-5* 2 ^is^ 

2 o SrHFV^T?a[«lbTJg*SixTV^a 0 

[0 0 18] MTJ^l 8tC*5tt5*l^E 

Hi 3 0i£ffi*rB]^BXtt*2^Ej|ft2 O^ffit^U 
<, MT JtR^l 8^*3tt5*2<OEi»2 O^Mft^f^] 
©lYdiKDEiSl 3 0(at*LV\ t£oT, MT J 

<D&l>5pffi<!:&oTl^ 0 tLT> KS 2 1 

Ht, ^CD^PS^rS 0^0 t^fi^EScSfrTV^o Bftl 
»W»1 9ttMT J*^rl 8BJS:a»a*, Z.(DMW\m 

[0019] ^(D£?temi<DnMKm<Dm&, 

-/UKJ12 lfiPSi-S*2 60E^2 0IB«r«PCJ:5K 
3[«LT»*i-afcfe, KS 2 1 ttffeHfcteO 

t)ft«Ifr>-/uK|2 1 *rtt20>E*2 OlHtrltCJ: 

LTl^Si-S^ 2 <D|Ei£ 2 0 *3«*ttfcSa*S*bfc 9 . 
-feywft^dSlxfcMT J*^i 8ds*«M^»JttSix 

[0 0 2 0] o£ 9 , v— ;u KS 2 1 M\ iS&ifttt^ 

I6ifttt^^^7^ h^, (Fe, Co) - (B, 
Si. Hf, Z r , Sm, T a . Al) - (F, O. 
N) »*ifOAJIl-*&*^/ ^9^3.9— K^fctf 6 
tl&o Mi^m^ mW&(D~7 zz.=7 4 hfi, 0Bx.fi, Mn 
-Zn-7^7^< Ni-Zn-7x7^h, Mn F 
eO, CuFeO, FeO, N i FeOOH^K t 

[0 0 2 1] ^fc, Il^^ItH ^1S^2 
^Eil3, 2 0ttjt2fiE-r«J:5KE«Six, *»BKc 

HMl2(DEiSl3, 2 0^5^CSatt 
[0 0 2 2] Sfc, MTJli^l 8tt, flMt<0|Sj#j&SH 

m&m) i 6 t(D3mx*mf&£tix\,^z> 0 zzx\ m 
fffltii 4 tm^mmm 1 6cD{iH^A^#x.Tt>«t 

<, MTJ^18(l liCQhy^V^llS^P) 

ig^MT J ^ 1 8 OW-OV^lft^-rSo 
[ 0 0 2 3 ] H 2 ( a ) ^^-T llh >*JU&&m&<D 




(6) 



MTji^-i 8f*. T^-ru— hiioi, tnm&mvk 
iio2, fc&M&m io3, 104 asm 

(C^^tlfc h l/*^&^m 15^ C£> h 

Ii 5±tcg*5fi«ttJBi o 5, ^Ji o e^micgt 

[oo24] g]2 (b) c^ti a h >-*^HB^*ao 

MTJif 1 8 12, T^Z^U- M101, ^JB&iKtt 

■ 102, R&m&}S 10 3, 3£&4£Ji 104', 

ttiio7, mmum io4 ff ^lei^ae $nfc^t@ « 

A-g^Jl 15^ r cd h >*/i^£jf i 5 ±\c&mVkm 

io5' , 107, &mnm ios\ gg^/e 

[0025] ft, 0 2 (b) |:/TtMTJi^l8t 

tt, affca* Jl l 4 rto&WSJI 104' , ^Sfrft/I l 
0 7, SB£ttJIl 0 4" ^iSSMfffi^ a^iE^ 

si 6rt(o»««yii 0 5', o 7, 3&ai± 

S 1 0 5" d»b*5 3l»ig^2$At5r tX\ [22 
(a) l:^fMTJi^i8J;n, 5£attrta5^a® 20 

[ 0 0 2 6 ] 1) 3 ( a ) [Z.Tjk't 2Mb ^/l-g^fltitCO 

Muif i 8*3, ^v^u-h^i o i, vim&mtti 

m 1 0 2 , S^attg 10 3, Sijl&BfrftJI 1 0 4 ;Wlg 
fc«Ji£ftfc*10«{fcB*Jil 4 a Z(Dmi<DM 

itmmm u a ±^M^^ti ioh >*;v&&m i 

5a£, :<DI 1 h y^/^i 1 5 a iCM^tl 

ss^s i5b ±\zmmikmfeM i o 4 , ggaaMtJi i o 
3 , mwsm&m 102, 1 0 6 tmizmmzti 

fc*2©«{bH*Sl 4 b fc36»6ftS D 
[0 0 2 7] 13 (b) tC^-f 2fi h ^/Mg^fltigco 

mt 1 8^, v-^-^u- hiii 0 1, tam^ma 

■ 102, s^att^ 103, mmfem&m 104 #111 

OT^Il«ft@fI14a^ Z<Dmi(Dm4t 

mmm 1 4 a ±ic«j*s*Lfcjis ioh >*;i>m&m 1 5 

a <h , r <0|g 1 (O b y^m&M 15a ±.\zm&feM 1 

6' , ^KttJI 10 7, gUttttfl 1 6 " <D3mmm\z£ 40 

<OfS 2 CO h ls*/\s&&M 15b ±^3fi«tt* 104', 

*att« 107, ssatts io4*, ^esattii i o 
3 , wtommm 102, 1 0 e ^jii^sssft 

[0028] ft, H3 (b) C^fMTJif 18t 

tsi4b ft<D%m&m io4 ; , mt&m 1 0 7 , 3$ so 
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ittll 0 4" 3»«iti:Sr*A-f 5 wfc-C, 

H3 3 (a) l^tMTJ«fl8J:n, ^KttrtgBO 

[0 0 2 9] r COi 5 * 2 1 h y^^8^«aScOMT J 
*^18tt, llh^^«il^MTJ^18J: 
l3t*HfB^T^S:H3/n3Lfcfc#©MR (Magnet 
o Resistive) it ( "1" (DiKfli^ "0" O^tffiOggt 

[0 0 3 0] i 5 4 1 1 h y*^»*iSXtt 21 
h V^/^M^MT J Jf^f- 1 8 tt, 0!lx.««T<O» 

[0 0 3 1] $tfb@;&H 14, 14a, 14b 2ttflK« 
IBfiWl 6 0W3|S|.^tt, 0!l;tfi, Fe, Co, NiXI* 

r Oz , RXMn03- y (R ; ft±S, X ; C a, B 
a, Sr) tet*<Dm{k&)<Dm^ NiMnSb, PtMn 

«9, Ag, Cu, Au, A 1 , Mg, Si, Bi, T 
a, B, C, O, N, Pd, Pt, Zr, Ir, W, M 

I0 0 3 2]8ffflfI14, 14 a, 1 4 b £>-g|$£r 
«t^)SaH4il0 3(Dffli:H Fe-Mn, P 

t-Mn, Pt— Cr— Mn, N i — Mn , I r — M 
n, N i O, Fez Oa Jf&ffll^ * i: ##4 LV\> 

[0 0 3 3] h^/^il5, 15 a, 1 5 b <D& 
Wfclt, A 1 2 03 , S i Oz , MgO, A 1 N, B i 
z03,MgF2, CaF2, SrTiOz,AlLa 

[0 0 34] 14 (a) , 4 (b) , 4 (c) 7b ^@ 9 
(a) , 9 (b) , 9 (c) *2, *^(7)Il(7)» 

*^ffs«ft;i5«K«o«atxasr^r. ^tk, ^i 

[0 0 3 5] ST, B4 (a) , 4 (b) , 4 (c) {C 
^ti5^ ¥^*S«1 U^lOlP^iKl 2 
RXfMKDmmi Stm$Li$lnZ> 0 AfrW^^, rie 

(Reactive Ion Etching) Srffi V^T^ 1 (DWMk 1 3 ^s@f 

Ai^)JIIRMftfHRi 2 3&s»*Six, roli^iraii 
Kl 2ds»i<DiS»l 3 0*BBdSBmi-s*t?CMP 
(Chemical MechanicalPolish) Xf^^i ^=-y^ y $ 

[0 0 3 6] ftJC, i5 (a) , 5 (b) , 5 (c) iC 
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h >*/i>&&m 1 5 as*6«£2h,, rob >*;\s&&m 

14H v^ug^JB 1 5 i:«*15»« 1 6 t 

[0 0 3 7] B6 (a) , 6 (b) , 6 (c) C 

-^xftt (El^-fri") Srffl^T, TMRfcf 

fc»««)MT jst^i 8is«rts*b*. mi (Dm 

MfelUtl 2, MTJli^l 8&tf|gi<£>iei»i 3±K 10 

m2<Dmmmmmi 9&Mf&$ti, ?.(Dm2<Dmmmm 

mi 9^MTJ$^l 8 0Si#gfflt54tCMPX 
[0 0 3 8] B7 (a) , 7 (b) , 7 (c) I: 

*-r«k 5 mt j m ^ i 8 sr;^ 2 OJimifefHR 1 9 
±K> JBl<DB»l 3 03B«£*ifti:a[SEi-aj:5fc, ft 

[0 0 3 9] B8 (a) , 8 (b) , 8 (c) I: 

TF-fXolC^ ft20E*ft2 t LT/B^T. * 

2C0SB«2 0IB^«UUTV>5»2<O«IBI&»«l 9 20 

fRio«miu»i 2&xrmi<osmi s&nm* 

[0 0 4 0] fc\Z. % l29(a),9(b) s 9(c){C 

Jg2tf>l2l£2 o, fti<z>«mi6NdBi 2& 

tfftl 3_h^. lS^/^Kl2 1«^tl 

5 D roHR, KJi 2 1 ©BWtt, m2(D^M 

2 0 ffltf);*^— ^ S <D 1 / 2 WTl^i-^ r t L 

v\ ztite, mm-tz>m2<Dmm2 o^«85ia 

£> 0 30 

[004 1] Jfcte, Hi (a), 1(b), 1(c) K 
J: 5 Kg 2 1 Jtteft 3 ograifeiltBI 

■2 2*SitaSnSo w*U-£9, MRAM^^iit/P 
[0 0 4 2] JK±0«t 5*MT J*^f-1 8Sr«EttS^F-£ 

[0 0 4 3] *-f, ^-*(D»#iZ^tt, ilftSjftfcft 

1 rum 2 <omm 1 3 , 2 o<Dmftiz.wz&frm l M&ffi 
Lxnmotft&^ti^iifttkzit. ^<D2mmmmR 40 
<o&timR*m 1 at;* 2 <7>iai» 13,20 <d&a\z.ql 

lt5MT Jji^l 8^PP*D"t-5e ^f^J^, 
»» 1 4 J: «9 t>tt{boS«sHfl[^ffiv^flljKeMI 1 6 <D 
»ft*SSteL, ttSKSV/l 1 4 tttftlBftJI 1 6 <Z>«ft 
©*fl#I^i:Wift5WI (flSSJi "0" <7>tt 
KB) , *L<tt, Sv^-S^tT^^^^flg (Mx.fi 
"l" <o«*) asfls9HJS*L5. 

[0 0 4 4] x~*<£>^tHLtt, "0" OtttR 

Xtt 1 " OtttBdS^^iiiixfcMT J*fl8 K««f6«r 
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"i" , "0" (DT—ftmmztiZo 

[0045] ±Ejg 1 <Dmxsm\z. ct tus, * 2 odibi* 

— *J&S»#a&*ix5MT JlR^l 8<Dfiljffitt, 
^Kl2lT*St»ntv^ 0 ^<7)fc£>, i&%.i/—;\»Ym 
2lWC3-^lT«Mt > ^2osa^ 

2 0 <Dft%nm&ft*mR±Mz®mmzmu-rz> r t 

»ll^?r{g:«-r 5 ^ i W4MRAMft«tt* So 
[0 0 4 6] Sfc, /U Kg 21tf2 (DiBiSS 2 

J*^l 8S:fll5-i^J:i9, ^lcDifi^l 

3o«ft*ieifciB«Sixfci»si"raMT jje^F-i 8 -co 

[0 0 4 7] *fc % i(ft|fttt<0«ft^— KS 2 1 Srfi^ 

ft 2 cDgan 2 0 M-era*if-/u 

Kg 2 1 4r#0r*-5iKJMSfc< fc5 0 r*ifc:J:&* fg2 

[0 0 4 8] *fc, lEtSSf^i LTMT J^l 8 Srffl 
v^tv>5 0 rcofc*^ 2o<7)^ttil^rtl^^gtC^ 
ittfc^^S t^?)45GMR (Giant Magneto Resist 
ive) *^P«rfflv*fc»^J:0 1 b, *#*«tHUfll»3W» 

[0 0 4 9] ^fc, * 1 Rt5* 2 COSE^ 1 3, 2 0i:, 
MTJ#^18^ ^2CDf«gl9^\ §£S 

[0050] [& 2 <ommmt\ m 2 (Dmmwmi^ m 

KJBSrMT J SR^St^* 2 (Dgsa^S 5 i 5 
»S^S»2<OiEi»*BPV>T^fiS;Lfe«i&T*fc9, * 

[0051] 0 10 (a) , 10 (b) tt, *mm<Dm 

2<DmMMMizm%ffi^mmm&<DWT&m&^i- 0 ^r. 

T\ 110 (a) tt, *10Baj»0®«E^f$]^}BofcK 

^fete^tt<^®!^£^u no (b) tt, m2<D& 

Ttc, ft2 0%Jb^tt^ffiSttftCtt3Sllo«l3tlcov^ 
TtK.P^i-5 0 ft, SSl03kMBKMj:A«««jfto^Rn 

[0 0 5 2] @10 (a), 10 (b) (^"T «t 9 ^, 
* 2 ^JOtJKtttt, m 1 1 3 tMT J Hl^ 18i 

^— K3 2 SrRttTV^a. :^^-K3 2(t MT 
J*^l 8 fc«ffWi:»tti:*oTV^5 0 o^^) x ^5^^ 

^— K3 2(om2<DWM2 o<Dmfe-%mz.3t>rtz>$m 

t , MT J 1 8 (Dm 2 (D&m 2 0 (Dm&jjfalC&tf 

zmmt, n2<Dmm2o<DM&jjfa! ( z&tfz > mmt 
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fc, Wfti-cJii2oBil2ot«Fv^-t«*L-r»riiSh 

[0 0 5 3] ft. SS^-vl" KS 2 1 ft. < i: fc® 
2<Z>SE^2 OWMT jSf^f-1 SntimKT&J&ZtlX^ 

n«ct<, ^>r*-K3 2(7>{iij®{c^«t s bt>^-r^ 

oBI|2 0IB*:«FCJ:5fcii«tUT»rti-*fcft, 1^ 

l/\ 10 
[0 0 5 41 011 (a), 11 (b) Mil 5 

(a) , is (b) *$&w<Dm2<Dmmi&mic&z> 

[0 0 5 5] £i\ ill (a) , 11 (b) {C^-TJ: 

9 ic, ¥*{M6« 1 1 ±\cm i ojimiAiftR i 2 Rx/m 

[0 0 5 6] 012(a). 12(b) 20 

9f£, JBltDJimftflWl 2Jktf*l<OB»l 3±(^^ 

3 l _bt^ ffitft@3gJI 14th V^yw^^g 15fc 
«£51E»«1 6 ^^^STMROTIl 7#Jgj*SiX 

[0 0 5 7] 013(a), 13(b) fc*^ J: 

5tC, -^^^W £rJ8^T. TMRW^gl 

3±fc»2<©JllBlft««l 9*s«j**n, r 

<om 2 (omm^Mm 1 9 ^mt j 1 8 (nmrnamtti 

[0 0 5 8] #CK, 014 (a) , 14 (b) \Z^k-TX 
3fc* MT J*^l 8&tfjg2<B/IMi&adRl 9Jtl^ 

fBioElfti 3 J: 5 ^2(7)ia 

[0 0 5 9] 0 1 5 (a) , 1 5 (b) iC^Ti 

^ 2 t^sasa 2 o&-?x? t lt/h^-c, ^2oga 40 
B2 om^mm^x^^m2<Dmmmmmi bak mi 

ti^o ^2oga^2o. $i^wwi2^ 

1*3! l ogBSft l 3_btc, /VKI2 lds^^jx 

[00 6 0] JJcK* 010(a), 10(b) \z^irX 
0 (C, Kg 2 1 ±K* 3 ttJimffilUH 2 2)55 

aw***-*-*. 

[00 6 1] ±ia* 2 ©*«B8«K: J:*l«, ft 1 so 
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[0062] mi ^>*n®tt-ett, ^ h y * ;*tKcoT u 

ffi 2 <0*Jfe«tR-CM: , y^^m^k \,X#4it— 
F32ZWltf2>-tX^ K3 2 ^SE«f£ttS:*iJffl 

5 0 rofc£>, Steffi LfS-§-^S/NltS:Bfe*-f 5wt 

[0 0 6 3] ft, *2©JllfiJB»fcfcV^T. ^V*— K 
3 2I3, S2 0iB»2 0 i:MT JlR^l 8 i<^M^IB« 

S furtive 

[0064] cm 3 (Dmm&m m 3 oxifc&tttt. a 

5av— KiSrMT J 2 <7)iSiB*£a 5 <fc 9 U: 

[00651016 (a), 16(b) ft, #3g91<E>gS 
3 0Jttt^ffi*-«5«ftia«3g«<DaPrffiHSr^-ro 
T% 016 (a) te, »l©E|ft03ffi«E*|Rl^«ofc« 
^lEte^fiO»®0£^U 016 (b) tt, fg2oia 

~RC, JB3 0lt*^1ft^«S»*IB«aS«0«at^ol> 
TK9H-5„ ft, *lC0H*«tti:»*5«5tO^RM 

[00661016 (a). 16 (b) <t 5 K> 

tlTMOSFET4 4S:Km^5o 9 , MO S 

FET4 4<£>y-*/ FW^tS4 3(^^5 3 
^^h4 5«S^ :(0^^^h4 5CMf 

^Ta5m@4 8i^:, MlcOgE^l 3 «|«J l/T »J* S 
tl. MT J*^F1 8^«aW^ffiJa$ttTV^ 0 
T, T«««4 8©«2<OE*2 0O3**E*Ift^33»5 
ffllffii:, MT J^^-l 8(0^2(0^2 0(^^i£ir^(r: 

V-/uKi2 1it r0?®^l2OEi2O^_h® 
B»rs*2<DE»2 OSr«PV^5l3ttU"CJg^Six 

[0 0 6 7] j^, I8S'>-^KI2 lfi, ^>/^< fctfS 
2(DiaH2 0WMT J^^-l 8(D«ffitC««SiXTV> 

[00681017 (a) , 17 (b) M0 2 1 




0) 
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(a) , 2 1 (b) IS, *&9KDm3<OMffiMmiZ&Z> 

«»is*»«o«i3txe<DWfasiasr*'ro citk % «3 

[0 0 6 9] Sf, IDl 7 (a) , 17 (b) ld^1"J: 
9 Id, ¥f*Sfil l±^-h^SK4 1^Lty 

hli4 2 (Df^fiiJ<D^3@f$:S^ 1 l^Hy-VKW 
^1MMI4 3sP»*Six6. d*Ud£i9, *4y^^7 10 
if t LtiDMO S F E T 4 4 «^tl§ 0 #Cld, fR 

i^)IP«Ki 2S^ioEi»i 3^M$ti, d 

nhmi(ommmmmi 2&vw,\<dwmi 3±^»4 

[0 0 7 0] #Cld, 018 (a) , 18 (b) |d^1~ J; 
?ld, JB 4 o«WJ|6»B(4 6Xt5=i h4 5 JilClT 

atffiwi4 7«sn5o #:id, Tfftt4s#&ji 

4 7±C, 8£{fc@^JI 1 4 h^*/M£^Jl 15«g 20 
IBftH 1 6 fc 36*6*5 TMRWSJi 1 7dSMS*t5o 

[0 0 7 1 ] &|d. El 1 9 (a) , 19 (b) ld^1" ± 

5 id, (m^-f) srfflv^r. TMRMii 
©MTj*^i8^sft5, &id, mmmtmm 

4 8^MStl5„ &ld, MTJlf 18, TSPm®4 
8&U<ff4 0j|mjftiW4 6±(C^2 0Sraif6^1 9 

8 OSffi^imt 5StCMPXttx y ^ y ^ ffiSrffl 30 

[0 0 7 2] &|d, i20 (a) , 20 (b) Id^f <t 

9 Id, MT J if 1 8 ^t/f 2 (DiF B 1» 1 9 ±(I, 

m 1 ^san 1 3 (om&jjfa t m^-r z> x o id, ^2 cosh 

i»2 OOTSfifc^jftS. 
[0 0 7 3] ft!::, 021 (a), 21 (b) ld7F"?-J; 

5 Id. l2OE»2 0S:-7^^iLtffl^t, M2cogB 
«2 0BBId*fflUTV^«*2©JIIBJ6||dKl 9*^ Jg4 

ifi^2 0&i5ffi4^«mffiikR4 6±fd, 40 

12 1 

[0 0 7 4] &|;i, 016 (a) , 16 (b) |d»*f «t 
0 Id, Kg 2 1 _hldg§ 3 OlRttM 2 2 ^5 

[0 0 7 5] _hf2ff! 3 GD^JS^ffild fg 1 <Z)*J6 

^ffifcH«oa**»5dtdS"t?#5^it-C*<. $6 
Id, »o«l:5*SSi***i-5o 
[0076] mi ©aMi»«-ctt, -7 h y * ^tor u 



Idfc«ifcdsaix5*3«tndsfcs 0 dixfdJ:^, i^ffil 

tcV-tZk^^mm&tktZ d £as$>5 0 rnidfcfU 

ET4 4SrKit5dt-c, »R-fe/uo*ldK*lHU«aE 
*r8e-*-wi:36S-C#6. d<Dfc£>, MUlfOS/N 

[0 0 7 7] £6ld, R^UJtffl^^y^SMOSF 
ET4 4T*J)5fc«), IfOCMO S/nir^i: CDft^ 

[0078] [»4 <Dmmmm\ m 4 <o*jsjg»tt, » 

IBjUfeld^KfUTv^S^J-CfeSo 
[0079] 022 (a) 11, #^<D|f|4 (^HWi 

id«s««Eiias«<03ttaia 022 (b) 11, 

02 2 (a) Id^-rXXIIB-XXIIBiSftld^o^^lElS 
^S^»fDi0*^i- o 02 2 (c) ft, 02 2 (a) Id 

^i-mic-micj»id»ofc««ia«3g«(o»fffiBiS: 
WTId, «4(D|ltt»ttlcffi«ttft|BltSi1Ko«| 

[OO8O]022 (a) , 22 (b) , 22 (c) Id 

^-r«t5id, mi&mmmmte, 8«^Ki2 i a 
a*, ^2oga^2 ommt j if i 9<omm\z<Dfrj& 

2HI1 %2(DW^2 0»ld#»r£ixT^a o dd 
-C, ;V KM 2 1 a l±, MT J if 1 9 <7)_hT<£> 

IttH4, i ir£B£C*Ltf>ld, 

[0 0 8 1] |23 (a) , 23 (b) , 23 (c) 
12. *«MO»4(0||*^lBld«5««E«3S«o«3e 

xm^^f®0^^-r o j^Tid, m4<Dnmmmfc&z>m 
MiEtet^soisiit^ffiido^Tiftp^i-^o ft, ii^i 

Jfe^ffi^: itOIglcov^l^SrfKtSo 
[0 0 8 2] £i\ 02 (a) , 2 (b) , 2 (c) 7!/ 

SI9 (a), 9 (b), 9 (c) ld^"TJ:9ld, fg 2 

C0g£^2 OMMTJ^l S^moXo^. ffi.^i/— 

/VKI2 lOTSMtStl*. 
[0 0 8 3] &ld, 023 (a), 23(b), 23 

(c) Id^-fJ: 5ld, «x.tfR I E(DJ: 5 *SiS^fp]0 
»*tt^5/^>-^ldJ:oT, W,2<nWMk2 0<D±M\z.M 
I&£iri1t«m t *s--;v KS 2 1 t , ^2 coffin 2 0 M^SS 
l^SF^itfe^Ki 2Xt5»l<DBB«i 3±*d»j«*ix*: 
m^Kiait^SShS, dtvldj:^, MT 
J if 1 8 Offllffi, m 2 ^VmifitklR 1 9 OfflJS^LKm 
2 <D$m 2 0 0{fflSld<75^, m^S—JV KS 2 1 a ^ 
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[0 0 8 4] tfcK, 02 2 (a) , 22 (b) , 22 
(c) XoltZ, ««V^Ki2 1a, !B2coia 

U20, IS 1 <7)gS^ 1 3 RUM 1 ^JllBlftWIt 1 2 ± 
«S3 0j|iniftlHR2 2^*«*n«o ^tU-J:^ 

[0 0 8 5] ±E»4<o*lt»«KJ:*ttf, JBlOHSfc 

urn t p«^ab*sr»s - t a*-?* So 
[0086] [us 5 (ommmm'] m 5 o»wigiBtt, m 

[0087] 02 4 (a) , 24 (b) 1*. 

t% 12 4 (a) It JBlOB»©JSaE*ftK»ofc« 
*E«««<&0rffiH«:*U 124 (b) tt, JB2CDIB 

[0088] 02 4 (a) % 24 (b) ± 5 

IR 5 <^HlS?K*tt, «« Kg 2 1a # % ^ 
K3 2, »2©B»2 0at/MT J»f 1 9©flffil:<0 

Kl2 1att, JB20E»2 Ott^KSttTV^S. r 
I«V-^K12 1 ate. MTJ^l 9 0_hT 

[0 0 8 9] ft, >V KH 21a i*. < it 

^2(7)ga^2 0WMT J Sf^l 8 0«BB^»J*SixT 
V\h,tf«fc<, K3 2 0«affKf4^-rut>»rti- 

[0090]|25 (a) , 25 (b) (1 *3891<£>fS 

[0 0 9 1] Bll (a), 11 (b) M81 

5 (a) , 15 (b) U:*"*"*?!^ ^t-K3 2, 
fB 2 COIB^ 2 0 St/MT J m=F 1 8 £rH 
Kg 2 1 as*J*£*LS 0 

[0 0 9 2] #cM, 025 (a). 25(b) tC^T J: 

-^Ki2 1t, IB 2 c^gfi^ 2 0 RcpX 1 0«IHJ&1Mt 
1 2Xtf£l<DtB*ftl 3±lC»j*S*Lfc««i/- A- KB 
2U^^^tl^o CtU^J;^ ^t-K3 2Wi 

®, MTjif is ^fiijffi, as 2 oami&ikiR 1 9 cow 
mAvm 2 (omm 2 0 tonm\z<o^ % kb 2 

1 a Six «. 

[0 0 9 3] 024 (a), 24(b) tC^i" J; 
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5 /U KB 2 1 a , g§ 2 OIS^ 2 0. IK 1 <D 

b*i 3&v«i^jim«tkBii 2±tc. iB3osra*fe 

»l»2 2*s«iastt5o rtU-J:^ MRAM^^eU 
[0 0 9 4] ±E»5oHtt»»;:j:Jxtf, IB 2 <7)^|J£ 

[0095] [* 6 (omm^mi m 6 omt^iitt. « 

10 [00961026 (a) , 26 (b) te, *3§^<£>fB 
T\ 02 6 (a) fl, *l<DEi»oaffi*lB]jC»olt« 

MiEtt^m<^w®0£^u 026 (b) 1 2(Dia 
riftM-rSo fB3<D*jfc»«fc»*s«3t<o*RW 

[0 0 9 7] 02 6 (a) % 26 (b) {C^i"J: o fc, 
JB 6 <0H1S»*H:, M^K|2 1 aj&s, TSBS® 
20 4 8, ^2(OifilS2 0MMT J ^- 1 9 0|BC0^ 
»*SftT*5D, *2©B»2 0± J ?»|»Si-5»2<Oia 
U2 0Rm-f*^&£;h/Ci^i\ o^«9, I^^K 
12 1 a M2^iBll2 OSlC^BrSilTV^o 
T% flS^v^— KB 2 1 a tt, MT J m=f- 1 9 <D±T(D 

«ttii4, i h^ti^r fc«ecfc«>fc % 

[0 0 9 8] i^, «E«5/— KS 2 1 a tt, < <^ fc 
^2(DgS^2 OMMTjifl 8<7)ffl!l®^fM$tLT 

30 i6&Btt*V^o 

[0099] 027 (a) , 27 (b) Wc, 

6 ^^S£^(^^^ISlt^m^M^XSO^r®0^ 

[0 10 0] *-T> 017 (a), 17(b) Mi2 
1 (a) % 2 1 (b) ^*i-J:5l^ TfPm®4 8. JB 
2<D|E^2 0RI5MT J*^l 8^g^ £5^, ««5/ 
— KS 2 l ds«fj«S*L5. 
40 [0 10 1] 027 (a). 27(b) tC^-t £ 

5tC, 0d*tfR I E<Di5ft»Il:*lRlO»*tt3i2y^V 

-^KI2U, ^2 oifi^ 2 0 mom l 
1 2 5:^1^12^1 3±l^*S*tfc««5/-^K» 
2U«*§^ 0 rixtdit), T^m®4 8(7)fJl!j 
ffi, MTJ^18(D«S, K2^miftWRl 9(DfiiJ 
B&tffg 2 <7}ga«S 2 OOffiiJ®{^co^ N I«i/-^Ki2 
1 a*s»#Six5 0 

[0 10 2] 02 6 (a) , 2 6 (b) C^fJ: 

50 5 \Z. % mX*>—As KH 2 1a, ^2 <DW.m 20, » 1 <D 
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[0103] ±um 6 (Dmmxmic xti\^ m3<Dmm 
[oio4] m7 (Dmmmm'] m 7 (Dmrnmrn^ m 

[0105] m 2 8 -frmm<om 1 <b$&mwz&* 10 

[0106] 128 \z7sk~f~& 5 1-. as 7 (Dmmftmicm 

5K«IE«8«fi, S2(Z)El2 0MMTJi^l9 
Olfflffi^fiES Jxfc» 1 A- KJS 2 1 ah fg 

2<DB»2 0±te»ritS*Lfc» 2 0I*S/-^ Kg 5 1 

tzarnvx^So 0419. ps-r^>^2^ia^2 ora 
««^Ki2 1 ad, n2<Dmm2 om^m^ix 20 

T^5 0 ~ wT\ JR1 /VK12 1 aft, MT 

j at-? 1 9 (D±T<vuvkm 1 4 , i6^>3- hstta 

r tfrR Citable IftlittOtmSrfflV^Sr. i:#HSL 

[0107] o£ «9 , ^ 2 <7>«SCix— Kg 5 1 {cmM 

LTte, #|;tl£, Ni-Fetl Co-Fe-g-fe, C 
o-Fe-Ni-g^ Co- (Zr, Hf, Nb, T 
a, Ti) ^^)T^7 7^OT, (Co, Fe, N 30 
i) - (Si, B) - (P, Al, Mo, Nb, Mn) 

[0108] @29it *mw<t>m 7 (Dmmi&mic&z 
m%mm>mm<Dmmj:n<Dmmm$:^-i-o eat*-, %i 

[0109] *i\ El 2 (a) , 2 (b) , 2 (c) 75 
IB8 (a) , 8 (b) , 8 (c) fc*"*-J:5^ SS2 
C0lB^2 0&^*f t LTflfV^T, S|£2<Z>£iKl2 ON)!:: 40 

[oiio] m^, 129 t^-r j; 5 ^, §2 t^ia^ 2 

0±fc«*->— ;UKI5 ias»/*<SixSo m«Lis 
—A> Kg 5 1 , |g 2 CDIB^ 2 0 a^MT J 1 8 

5 ± 5 /u Kg 2 1 a*»j*S:h,5o 

[0111] 128 tc^-f J: 5 1 E 

mm 2 0 ©±Bjcjg*s*LfcaM[^— ^ Ki2u, sr 

2 <D|E» 2 0 HJ<D3S 1 0gmfefUR l 2XtfSS 1 coiH^ 50 
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1 3±HM^tit^v/-;uKl2 l 4:*S|»*Sn 

5 0 rtttcj; 9, mt jm^i s comm. m2(ommt& 
mwk 1 9 (DmmRv^m 2 coia^ 2 0 <Dmm^u^>—^ 

Kg 2 1 a#»ffSh5i:4t)|^ ^2(DWM2 0 ±{Z 

151, fgiogaigi 3&tmi^g«n*&*Ki 2± 

JB3 0gmtt1HR2 2j&H«i£ixfi. rixfcJ:?K 

MR AMO^ * y ir^T W 9BdS^figi"5o 

[0112] ±mm7<Dmmxmfc£in\£ y mi^mm 

[0 113] S&fc, JB4(OHJfiJB«84:ra«^, 

-^Ki2ia, site, mm-tz>m2<Dmm2 osc 

[0 114] S/c, |7^Silit1i, ^2^gaa2 
0±Ct)lgV-;u KS 5 l dSJB^SttTV^5fcib, m 

[0115] « % m7<Dmmmmit. mi<Dmmmm<D 

0 (a) , 30 (b) ^fj:5^, -bEJB 2 <D*lKJg 
m<D£?{zx^ yfy^iu^t- K3 2^H 

te, HI 3 1 (a) , 3 1 (b) t^-TJ;?^, ±15^3 
<DmMJ&n<D£ 5 y^ifm^t UMOSFE 

T 4 4 ^{l^fc^MfEtt^Mt-ilffi-r^ r <h t>WtgT*fc 

[0116] [is^iM ms(Dmmwmn, m 

1 (DmmmncDmftmxfo 9,^2 (Dia^^t/MT j % 

2<OB»S:l»v^T^rilUfc«T?«>Sa 
[0 1 1 7] 13 2te, *«W<OjB8<0*lt»l||^«5 

[ 0 1 1 s ] 1 3 2 tc^-r ± 5 tc, ^8 ©sfiiics 
^^mistg^ttte, 2 oiaa 2 0 ^{/mt j 1 9 
0«SictefflS«ikJI 6 1 dsjgfij Six, ^ 2 ois^ 2 0 
±J2ite««'>— l*s»^*tt, rixbifflSg|6i» 
161 2lt«K4S^— ^ KS 5 l 5 <t 5 

KS2 ias«rtSiva^s 0 o^«9, ms<Dmmmmx 
te, fiijiftii6i^(t5r^t\ ffis-T5^2osa 

^2 0^r> + MT J*^-l 8 £m^lfttC#SET*t 5fc#>, 

[0119] ::r% 8«^KI5 ifc«*«j»«fc 





(12) 
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hi-5wtSrBJ5iti-5fc«>^, «a->-A-K!2 1 left 

[0 12 0] ft, MI2CD|Ei8§l2 OJtCDS^v'— KB 5 
ir4j65>i"Ufc»^-r<5i6!.»tt:*<, »2WiB^2 0±(c 

A- KB 2 1 *)M.mBtfL LTti^. 
[0 12 1] B3 3B. #*W»J8 8©£lteJg1Bfc:#5 

-TSo iSS. mi wHlt^ffiir^WXStio^TJtSi^ 

[0122] 12 (a) x 2 (b) , 2 (c) 7b 

Ii8 (a) , 8 (b) , 8 (c) (C^-TJ;5(-. Iff 2 
<£>IEi»2 0£-v*^ i l/T^T, l2©E«2 0Ffll: 

•ab-cv^5*2»«iwifi«Bii 9* s . s§ i <Dmr$mm 

[0123] ^(c. Ill 3 3 li^-r J: 5 fc, S2 £>Bilft 2 
OJbfcWtfSi'-A- KB 5 liJJBriESjrS. 12© 
Sra^lKl9 (m^-fr-f) , Si? 2 WSBilj} 2 ORUMT 20 

[0124] jfctC. 132 {ZTjk-fi. o fc, JK^tV— K 

e 5 1 &uqRi£f&aEK 6i^iupi:. /u k 

B2 liJSiiSSjiS, «*->-/uKB2 l_h{c, 

%3<Dmmmmm2 2frmm£ftz><, rwa!), mr 
[0125] ±&m8<DmffiBm\c£tu*, miomm 

[0 12 6] ^8 0*Jfe^tlt?f4, ^2rofHi^ 

2 o somt j jfi ^ 1 8 <owm*mwi&mm & 1 -ego 30 

TV>5 0 r^fcfc, KI->-;vK12lSrigf5l2 
<7)BE«ft2 0Sritv^T?jgi^LT^Lfc#-g-T?*>o-Ct>, 

[0127] m8»nj£^Bii, %\<onmm.<o 

4 (a) , 3 4 (b) ±E» 2 (DllJS^ 

i©i9l^-('yf>^tLT^t-K3 2&i 40 

fi. 135 (a) N 3 5 (b) 5 ±1E|R3 

©^Jfe^ffiOj; 9^^^ LTMOSFE 

t 4 4 &mx.itmis.uv&imcmm-t-z z. t h^imx-h 

[0 12 8] H130, H34 (a) , 34 

(b) ,03 5 (a) , 3 5 (b) IC*3^T. 8S->- 
^Ki2ltt, »S5i-SSI5 2«>B»2 OSrBFV^igfitU 
wtU-PS^ttfrVN, t^Jxtf, HI 

3 6, 13 7 (a) . 37 (b) . 138 (a) , 38 so 



2003-249630 
22 

(b) 5 k. m&-rzm 2<z>§m2 oms.xfm 

SOs—sU KB 5 1 ±©lM->-^ KB 2 1 £P£* U fi£ 
SStv'— /U KB 2 1 £ff! 2 coiSiH 2 0 tt(c^»r LTfci 
v\ rroi§-£\ BHv/-/i'Ki2i 1 sin. iffeStttro 
*mRt*9Mtte«> tm© if *, & <o*m-c t ffl ^ « r. t 

[oi2 9] [jb 9 <ohj6jkii] m9(ommmm^ m 
BT*av\ &^>-;\'h*m*mmi-zm2<Dmmzmi>" 

[oi3o] n 3 9 »i, *&m<om 9 (Dmmwmtc&z 
^«*«sce«afiit«)«3g^ov^rittM-r5„ mi 

[0131] H 3 9 tC^i-J; 5 19 OHJfe^fC^ 
5^IE1t^Bl±> &2<DIEI§12 0<Z?*I#MT jSTf 1 
8<Oi|iJ;«) t*#<^or*3>5, m 2 <7)SH<^ 2 0 COfflJffi 

± <? ti^*MT j 3u^f i 9<DWffiia-£wm.tmm 1 9 

a^fig^tvT^So ^LT, {RiJIg^B 1 9 a RX?m 

2 20*SU5 (r^->-/u KB 2 l 

Jx, r Kl 2 1 liB^t^i 2 ©Ei 2 0 

[0132] A, m 9 (omm^mr'ti. mn&^ttm* 
&fc5«ft->-A' kb 2 i *mm-tz>m, 2 oiaa 20?: 

i-SMTJ^l 8{*fllJMI6igdKl 9aCJ:ott^ 
m^s—As KB 2 1 KMu lfe»tt«)«-*s|.SrfflV'>5 r t *5 

[01331 B4 0H;. *&W(Dm9<omifctemic&z 

«, JRl«>3glfi^»t|PI«©xafcov^T»4IJiW 

[0134] £-f\ 12 (a) , 2 (b) , 2 (c) » 
MSI 6 (a) . 6 (b) . 6 (c) (d*-r± 0 t,Z^ ±/U 

IZ, MTJ 1 8 TkXFffc 1 <Dj£M 1 3 Jl^m 2 <E>BRfJ 
i|ft»Bll 9*s?f?*Six, 2 £DB Rgite^ 1 9^M 

t j^i 8©*B^8m-f-s*-ecMPX{i3iy^ 

[0135] 111 4 0 IZtjk-r X 5 MT J 3G§^- 1 

8 SU«m 2 <7>B Raffed 1 9 m 1 WiH^ 1 3 (DM 

fefr|pj£il:£-r5J;5K, SB2©Ei»2 0*s«*KStt 
So ;:t*. m2OiH^2 0(4, m 2 OSE^ 2 0 <Dm& 

[0 1361RC, B39 (C^f «t 5 fC, 12 ©Ei 2 
O^^tUffll^, %2<DmMk2 0Pfl(cSittlL-C 





(13) 
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MTJifl8 OffllSKH $ 2 0j|Mf&ftlR 19W 
ftSflllfiMl 9 adSJBj**^S. $2<7>ia^ 
2 0, Sl0WMl2MSl«13ill, 

[0 13 7] ±ls»9<z>HJS^ffi^±ixtf, $itf>HiS 

[0138] ^, m9<Dmmmm&. micommmm^ 

1 (a) , 41 (b) t£^-«fc5K, ±IE^2(7)*^ 

^fc««EtW6»caffl^-5ri:t>priB-e*>«U 09*. 
li, B42 (a), 42 (b) [Z7jk1r£o{^ _hfE$ 3 

<ommmm<Dx ? \z*4 y^^^m^t ltmo sfe 
t 4 4 *m*itmiusmmnizmmir& z 1 1 prts-cfc 

[0 13 9] Sfc, B39, B41 (a) , 41 20 
(b) ,1)4 2 (a) , 4 2 (b) M*5VvC, 

43,1244 (a), 44 ( b ) , 12 4 5 (a), 45 

(b) mfii-s«2oeift2ona&tntt 

/i- KJI 5 1 ±.<DM^—;u Kg 2 1 £[&5fe U 
^>-^Kl2 1 £:$2<DIH$*2 0Stc^»rLTt>J: 
V\ r.<D#-g\ /VKI2 lfi, t&m&<DttWR 

£><5o 30 

[0140] Sfc^ 04 3. 1244 (a) , 44 

(b) , [24 5 (a) , 4 5 (b) fC*5V>T, $ 2 CDlS 

i2 0±[:8av-/vKl2 HijSUtv^v^, rtb 

t£RB;££*VfcV\, 0i|xJi. 1246, 1247 (a) , 47 
(b),!248(a),48(b) [ZTjk-rXolZ. $2 

(omm 2 0 ±{zm^>—^ K« 5 UMlt{>«J;v\ 
/v- Kg 2 1 , 51 te, *6»tt<aWJ|4 

s xtmn&<Dtt&<D tf-hh <Dttn-e h m ^ 5 r a* pjfg 

So 

[0141] [$10 no (Dmmmm 

<^ 0 *-~^^£3Wc£So 
[0142] 12 4 9 7?>M(2 5 2 fi, *3B9l4>jB 1 0 CDH 

[0143] *r , 12 4 9 fcis-j- j: 5 mi <omvm so 
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mtmm\z^ ^m»m«n i±^iniojin«»Ki 2 

JKSI 1 2 &t>*S? 1 oiEigft 1 3 OtibBM I4ih 
>*^&&m 1 5 £flMKGftJ| 1 6 t^P)45TMRfl- 

ffl^T, TMRttWJI 1 7^a«W^3/^^^$ix, 
$l<£>Ifii6ftl 3 05Eft*fttCiBtJt5j|j|ft^oTMRW» 
gl 7«^n5c TMRttSil 7S(>^1 

cDSPsllfel&Kl 2±lCfB2 0jim«|ftRl 9 
*U r^2^SIW*fei»l«l 9dSTMRtt-J|S|-«l 7<7>* 

ffi*flilt5i-eCMPXtt*y^<!/^Stfflv^¥ 

[0144] ^CtC, 12 5 O fcl*-f £ 5 ^, TMR^^fJi 
1 7&t5»2^«mMUKRl 9±{d, $lCDgSHl3<D 
5i&fr|p] 5 J: 51-, $2c£>g2ig!2 otmtfL&fr 

So 

[0145] ^(-, 12 5 1 K^k-TX 9^, $ 2 CDlElft 2 
0^-7^^^Ltffl^T, »2<DEH2 0Mfc»aiLT 

v^sib 2 ownaifeiftK 1 9MTMRttfin 7^, $ 
l^wmttfldRi 2&vtmimmi 3*s«m*-eBft* 

[0146] 12 5 2 iC^i" J: 9 m 2 (DMU 2 

0, IKOIMIJ81 2^^1COie^l 3±(C, « 

[0147] *<d'&&. mi^mmmmtmm^ mi 

(a), 1 (b), 1 (c) lZ7jk-f£o\C^ 
KI2 l±|:l30iTOti2 2#64(a**tS. m 

MR AM© ^ * !J t/W7 K S^^t 5c 
[0148] ±fE* 1 0 ^Utt^tB^ £ ixtf, ii^ 

[0149] sfefc, mi o<Dmmmmx^ mtji 

m 2 coid^ 2 o £ asi^fitinitsr fciciJ: >9fT^ 

fc36Spr«t»*>S 0 fi^oT, Hill ttfb<0K(EBMi«rT 
t^t5 0 MTJif 18S«WI^)0 

[0150] j^, ±15$ i o (^IlgJi?Il:«5K®*ft 

tMT J*^iH^L< ftSfllag-Cfcixtf, ±IE$2 

[0151] [$ii commm m 1 1 commwm 
mtziixte < m i commhm^>-^ vrnxm ? 




(14) 
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5 0 

[0152] H53 (a) x 53 (b) . 54 (a) , 
54 (b) , 55 (a) , 55 (b) It 

■C, B53 (a) , 53 (b) tt, y 
K*t*VN»ioH»»l!Bo«»«S:*L, SI 5 4 

(a) , 5 4 (b) ft yrism+b Lt^t 
- K3 2*rRJtfclB2(D*lfi*«o*jg0!l«r*U HI 5 
5 (a) , 55 (b) ft My^^iLTh? 

^44 ^r^tt/c^ 3 <DmMKm<D&Bm*^-r 0 10 

[0153] S53 (a) , 53 (b) , 54 (a) , 
54 (b) , 55 (a) , 55 (b) \Z7jk1r£ 0 tC, % 

i \(D%mm\^^m^w^m^ mi^ni 3 

r(D«^>-;uKl6 2it -fe/uttK^BrSJxT 
*t»"C»J*L-CfciV\ 20 

[0154] m. mi <oum 1 3 ^^mm<r>m 

£\ Hl5/-;vKi6 2tt % «x.tfft<oj:5ft*ft-e« 
/££*x3 0 *i\ »g!ll2ft|:Il(DESffl^S« 
j*£*x5 0 *t LT, :^«rtl:l^-;l/Ki6 2» 
J* Six, :olft^K|6 2±\zmi<DBMm<Dtt 
Six*. CMPXIJxy^y^i: 
«fc 0 , A* KJ1 6 2 & tm&ff*st6WR 12^)$ 

BD*s«ai-s4-e3paft:Sixs. rixfdct 9. mi com 

mi 3 OJKffiXtf«ffi^««->— /UK16 2#JSj*Six 

fc*J»3*E*L»«. 30 

[0155] _Lffim 1 1 (DMMl&miZ iHft mi<D% 

[0 15 6] SbK, mi 103HS»«t?l4, JglGQgB 
j^l 3 ©JfiEBXtf«ffi*s, «^>"^KI6 2XWofr 
T^5o ^(Dfzib, yWKS6 2tfS+5>fc:3 — ^ 

fcLT^S**S:«»U *l<OEi»l 3 0ffa«8K«# 

m 1 <^ia« 1 3 r *m«ES:fi*-c# 5fc«>, 

[0157] £fc, /l* KB 62tll <£>gB|& 1 40 

[0 15 8] *fc, «*i/-/PKB6 2f4, 
l<DWmi 3«^HtLTi^„ Sot, «SJ[V— /i"K 

[0159] K12 commwm'] mi 2 (ommmm so 



(4, mi 1 commmm^nmx-h^) % bs^ki 

[0160] 156 (a) % 56 (b) % 57 (a) , 

5 7 (b) , 58 (a) , 58 (b) H 

2©JW»«K«*»«EtM«oWBH*«^. 

■C, B56 (a) , 56 (b) 14, yf-y^*?Sr 

K^*v^JRioSllli«lRoaE««*:«U (35 7 

(a) , 5 7 (b) (4, ^^yfy^ttt^t 
- K3 2fcR*tfcJR2<D|ll6»ttW*»««:a«U, 12 5 
8 (a) , 58 (b) (4, 7^yfym^L-Ch7 

^44 &Rttfcm 3 <Dmmmm<om&m$:7Firo 

SXT^ mi 2^IOtSfllfcA«tt«ieiKKRo*3Si^ 

*Rw-r5 0 

[0161] 156 (a) , 56 (b) , 57 (a) % 
57 (b), 58 (a), 58 (b) K^XoK^ Jg 

1 2<03Ufc»HB^«a«*IE1t««*i, m2(^)gB»2 0 
o±ffiXtf«ffi^»ri&S Jxfc««v— /i^ KB 2l^y 
7>^H6 3, 6 4 m 1 OgSH 1 3 ^JSBS 
tf«BBIcjgrtSixfc««i/— A KB 6 2^i)T^^/u 
16 5, 6 6T*#S/u-CV>5o 

[0162] m%A/—>V KI21, 62 
tLfc^U7>^/l/l6 3, 6 5 ft #»J;tft Co, Co 
F e<7) £ 5^MW^ffiV^^ix5 0 — *\ a^Cv— A- KB 

2 1, 6 2^>#MHI^»*Sixfc^y 7^^M6 4, 6 

6 ft 0!lxft Ta, T a N. TaSi N<D£ o tettPc 
asffli^ix5o 

[0163] W % mi <D^m 1 3 dsy-^^»#|jt(o» 
£\ /UKS6 2RXf'<!) T^^^me 5, 66 

ft &l^ifr<D£ofj:jjtt;X*mf&&tiZ> 0 IfetHR 

i 2rt^mi^Ba«ifflo*^^six5o ^tt, :o 

7^^^16 5*SW^«fi2SiX, :«^KI6 

MPXf4^yf^7^i:J:9, ^y7^^;vB6 5, 6 
6. Bfr>-/UK|6 2Rt;TOi^^igi 2^^® 

6 5, 6 6 T?«t*iXfc«*'>— ^ KS mi 
cDgfiHU 3 0|iEffiat«HffiK»«*ixSo 

[0164] jbiEm 1 2 o3«ft«»c ifttf, m 1 1 <o 

[oi6 5] £b\z s mi 2<Dmmmmx^ 
ks 2 i , 6 2 (ortflyaw^MHOK/^ y ^/ua 6 

3, 6 4, 6 5, 6 6£t£tt3r £ T% &<7>£ 5 ftSbS 

dS^ix^jx#ib4X5o 

[0 16 6] /<y7^ ^/Ug6 3 ^m2<7)ia^2 0 

yu KS 2 1 1 0>IHteRtt* r <b T% K 
12 1 i:m2coffi^2 0 £a*R*fS r *r»IWU 8K 

s&(c«2oe«2o^i3»tsEifttttt<o±#r-t>Mi 
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[0 16 7] ^<J7^^*6 4&m^>— JVYM2 1 

■ 2 1 t±Jl)KT-fcSiiP^j(tK2 2tO««ttSrlS]Ji 

WW#»IWI6«K 2 2 Kit*-*-* r t «rBSJh-e# So 
[0 16 8] ^1)7^^16 5&&l<E>Km 3 <b« 

■ 6 2 fcJBl<OEil»l 3fc*sSJCi-5rtS:»«IU 3 
[0169] /^7> */Hf 6 6 KB 6 2 

tmmmmmi 2 t^Hcwts^ t-c. i*^k 

16 2 iT«-e*3«ra»*B!l 2t(©*attSriRi±i- 

[0170] [in (Dmmwmi mi 3 <nmmmm 

[0171] 15 9, 6 0(1 #3g93<7)Sl 1 3 OO^IJSM 20 

5c (Si, 153 (a) , 5 3 (b) ©i»ta45«» 

[0172] 159 fg 1 ^SB^S 1 3 ^ 

S#i£<^?- KUl 3 a fc«E*UUl7— Kj»l 3 b t\Z. 
^tlTV^o »*ii*!7— K«6l 3 ate. m2(DmWk 

(tr* vm 2 0 4:0d*.tfiiaS"f-*J:5^KffiSix. M 
T 8 fc«BBLTB«Six-CV^5 0 S!^tib 

L?— Km 3 btt, #£i£^t7 — Km 3 a E 30 

6 8Sr^LTMT J^l 8 tttiKSixTl^S. rixfe 
ftMMl^ffll!7-KjSl3a, 13b<7M&(jffi& 
VjKffi^tt, Kg 6 2 a , 6 2b dS-tjX-ttt 

[ 0 1 7 3 ] m 6 0 tc^-r«jgt>. » 1 oian 1 3 

S#5£^!7- KSl3a £St^ftL!7- Kj»13bilC 
#a>4VTl>£ 0 »#i&^17- K»l 3 att, % 2 (D^B 
(ifyhm 2 0 i:«x.tfiiS5i-« «t 5^Kffi*ix. M 

!7-K«13a <0«B6&t«ttffifc:WU KJI 6 

2a«^tlTV>^ 0 — «^UiL!7-KiRl3b 
H *^5i^!7— KUl 3 a irSpfTUTffiffiSiX, MT 
J*?18 tm$&?*-7- Klftl 3 aMKEBSfrU M 
TJ*f 1 8|:g|lt^5 0 

[0 17 4] .LlEfgi 3<z>ia6^tg(cj:tt«, 111^) 
[0 17 5] $^>(C, JR1 3 0«IS»lit?«:, Il^E 

in^ Km 3 a tm^mL,?— k& 

13bt[:^ilTV^ 0 153 (a) , 5 so 
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3 (b) (DJ; ?t£HMte*t2X#>(>hm&kl£'<X* 

[0176] *fc, »#a**tK*tuui»3&s— as^d 

£B£:i t^t5„ 

[0177] *fc % 113 ^**0Btt-CB:, Myf* 
* v > r t X± /HM XSvh £ < t* # , #S {k— cos 

[0 17 8] *<D{& y *»Wtt, ±E#Xl(0BttiCl8£ 
[0 17 9] 

-[Hi] Bl (a) tt**M<o»i<o3S16^«B^«tos 
*W<*IB««««:*-i-»«H, Ull (b) liHl (a) 
©IB-IB«K»ofc*i»fleIEttHS«©WfBBBI, Ull 
(c) fiBl (a) OIC-ICj»Ji:»ote^*f*:flE«K 

a<£> Cranio 

[B21B2 (a), (b) w:, *%>w<D&mmwm^ 

So 

[B31B3 (a) , (b) *¥&w<D&mmwm\z. 

114] 0 4 (a) l»«P^il^M»iW^5 

*»ffi«lll©IBIia«r*t«aBI, B4 (b) ft 
HI4 (a) <OIVB-IVBil»^eofc^aiflc|B«ag«OWf 
SB, 114 (c) fig] 4 (a) cDIVC-IVC^^Sofc 

[115] 15 (a) tt, 114 (a) (C^< , &?£W<Dm 

^ffiia. 1)5 (b) 1*0 5 (a) OVB-VBSMcJBofc 

4^»meWI6Ko»rBaH. 15 (c) tems (a) cov 
C-VC»fc»ofci|M»#B1»»«o»rHSH. 
[B6IB6 (a) (1.B5 (a) tCjg£< , 

0 6 (b) KB 6 (a) OVIB-VIBj»tC«o 




29 

fc^ajlftfEtS^ficoBfSia, H6 (c) (11216 (a) <K> 
VIC-VIC*fc»ofciN)|tf«EttH6««>WfKI2l. 
[0 7] 17 (a) (4, 1216 (a) \Zlfc.< , #3§0J|©g? 

£HSH, 1217 (b) (4H7 (a) ©VII B -VII BUSH::© 
ofc¥WfflEtt$6B4>»nBH, 1217 (c) 111217 (a) 
©VHC-raCilS^Sofc¥S#EBgB©»rEHo 
[1218] 1218 (a) (4, 1217 (a) ICiK , #3§9§0>g| 

&8IH, 1218 (b) {41218 (a) ©VIIIB -VIIIB^IC 

teoit¥mmzvtmm<ommms us ( c ) (4H8 

(a) ©VIIIC-VIIIC*ftK»ofc¥»#EB£Sfi<Z)»T 

[19] 1219 (a) (4, 1218 (a) \Zffi< , *380|<DJB 

gWiH, 1219 (b) I4H9 (a) ©IXB -IXBUHCfSo 
fc¥»l#Et£=g!B©K(rr5H, 1219 (c) (4H 9 (a) © 
IXC-IXC»(c»ofc^flr|Bt&^fi©BrSlo 

[Biio] ii io (a) n^m<D^2commwm^m 
t>z*m&mmmm.*^-tm 1 (ommcom^^nzm-f 
5Wtsh« iio (b) i**mw<Dm2<nmmMmiz.m 

[hi ii hi i (a) itt&w<vm2<DmM%mizm 

^fadiJIlSISrrSH, 12111 (b) (4*^0^(D^2(D^ 
*««fcffifr«¥*f^«i&B©§^xa«rjj*1-jS 2 © 

[Hi 2] Hi 2 (a) (till (a) icm< , 
WroSB 2 ©3Hfi?K»^«i35*SWWEl»3S«(D«jSxa 
S:^i-^l©EiSa©3g**-|pJ(c43ltS»fffiH, Hi 2 

(b) tt. Hi 1 (b) (c«E<, *&mco%2<DmMM 
ffifc«fc5¥*#Ett««©MitX&&S-t*5 2 roga^ 
©Mft*-(pl (c4o If 5 »r ®H= 

[113] H 1 3 (a) 14, 112 (a) (OgK , 

&iji-rmi<DE&m<omtEi?fa\z.&ftz>9imm. hi 3 
(b) (4, hi 2 (b) izm<. *&w<D%2<Dmmm 

«St-^^5^*^sElft^S©igiSxaSr^-r» 2 <B£|ft 
©Mfe^frtcfcttSBrffiH. 

[114] H 1 4 ( a ) (4, H 1 3 ( a ) izWi< , 
B^©m 2 <D|ttt^ttt::ffifr £¥*{M5tt&B0K&xa 
cDge^Mfefrftl-feltSWBH, Hi 4 

(b) (4, hi 3 (b) izm<s *&wcom2<Dnnm 

<Z>mtEJjfa izte It 3 BffffiHo 

[115] Hi 5 (a) 14, 114 (a) KlfflK , 
W«>JR 2 0&tt^tt£ffi£>**i«fl;Ett£B<aSlftxa 
Sr^-T^l ©E*S©3£&frftK::fc5tt5»r®H, Hi 5 

(b) (4, Hi 4 (b) m«K, «ee©^2©^»« 
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ffi»w«*a5i|£*<*rlBtt3S11©«iaiXaSrS%i-JB 2 ©Kilt 
©S£ ffi^lfil lc*3 it 5 Br SHo 

[Hi 6] 116 (a) ittmm<Dfg3<DmMT&M\zm 
;b5¥*{fcEtg£!B£^-f 31 l ©Eitt©iSft*|pHc*j»t 

sbhsh, hi 6 (b) &*&w<om3<DmMMmizm 

5Hr®H„ 

[hi 7] hi 7 (a) n*&w<om3<Dmmi&mz.& 

^^^(WEItafiBroKjtxaSrSi-* 1 ©ia^roMfe 
10 ^fflKSSttSSrEH, Hi 7 (b) ltt¥&W<Dm3<om 

gimvm&Xfa \zts It 5 Bf rSH„ 
[HI 8] Hi 8 (a) li, 11 7 (a) |C^< , :£3g 

w<d% 3 <Dmmmmiz&ibz¥mmzm.mw.<o9k&iLn 
&7Firmi<o®ML<oM&j3fai l zi3ftz>mmm. his 
(b) i4, hi 7 (b) izn<. xmrncom 3 commit 

ffi^«t>5¥#f«E«*fi©«jSxa«r^i-*2«>Ei» 

(omtejjfa ic*3 it 5 »f r5H„ 

[119] H19 (a) 14, Hi 8 (a) \ZWL< . 

20 w«>jiS3©3safe^«^«*>5i|t8i«cia«»Bo«iftxa 
^^-r^icDia^©Mfe*-isii-*5itsK»fffiH, hi 9 

(b) 14, Hi 8 (b) teflK, *3&W<D%i3<D%WB 
«K«fc3^flra«3gB<0«jftxa«:*i-» 2 ©EH 
©SIfefrfa izio it S BfrSHo 

[120] H2 0 (a) 14, Hi 9 (a) fcgt< , 
W©SS 3 ©*lfe^Jc^t>5^flrfBtiSlfi<OSajtxa 

&m-rmi cogasft©M?5E^iS]^:*3it5BfffiH, 120 

(b) 14, 119 (b) fciHK, #389!tf>8l3<D2iife® 
«fc«t?*¥«ft««»fi©«ifixa«:* , t-JB 2 <£>Ki£ 
30 ©5SS*-|P)lc*5lt-5BfrSH 0 

[121] H21 (a) 14, H20 (a) \Zffi.< , 

wwfB 3 <ommmmi l z&kt>z¥i£&;mfemm.(D$imT.m 
%m-tm 1 (omm&m&iifaitzjsiir zmmm. 121 
(b) 14, H20 (b) i,zm<. ^m<om3<ommm 

Btc«*>5^i»f«E««B©«iSxaSr*-*-» 2 WiSiift 
©31ffi*-|pJ^*Jlt5WfffiHo 

[122] 12 2 (a) \-i^m<om4<ommmm\zm 
^^^mw-mm.m&^i-mum. 122 (b) 1412 

2 (a) OXXIIB-XXIIBi^lCfto^i^^lStftSlfi© 
40 ISrSH, H2 2 (c) I4H2 2 (a) (DXXIIC-XXIIC 
&K»ofc¥*{*:E«iiB©l$r®H. 

[12 3] H2 3 (a) \tt&W<D&4<D%MMm\Z& 

fc>*¥*#E«S&fi©Wftxa«ri5*-*-*4*B, 12 3 
(b) (412 3 (a) ©XXIIIB-XXIIIB^lC»ofc^ 

5»^Ett»B©Bf®H, 123 (c) 14123 (a) CO 

raiIC-mnc*fc»ofc¥*f«E«iSB0>*rEia. 
[12 4] 12 4 (a) l4*3SWK)JB5 03«6»1l8l=ffi 

^5^ffEtgSIB^*-r^ l ©i2i^cDjg?£^|6]|-*3lt 

swffii, 12 4 (b) \±*3&m<nm5<ry$mMm\z& 

50 ^5¥«frE1SSIB**-r^2coE^cDM?S*-|S]lct3(t 
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[125] 112 5 (a) t**&W<Dm5<DmMMffi l cm 
*|p]{ct3lt5BrEia, 02 5 (b) tt*^0^£O^5C9* 

[126] 126 (a) Itt&Wom 6 <vnMKmi*& 

sKrffiE, 02 6 (b) \i*mw<vm6(Dmmwmi,z.m 
[02 7iia2 7 (a) ittrnwom 6 (D^mmmizm 

^(6]^*5ltSWS0, 02 7 (b) (i*^B^(D^6W|| 
ga^co® *5 it 5 tDr Si. 

[028i #*en©» 7 ©*as»ifitcfl5*?5^»iBtn 

3£B£^1-|£rffi0„ 

[02 91 **W©JB70**JBlBSfc«*>5**«Effi* 

sigcosiitxg^st-r»f®0 D 20 

[0301 030 (a) , (b) lt*mW<DWi7<DmM 
J&mz.&t>Z>*'( v3->?m=f-b LXO?^*— KSr# 
i-5¥*ftlEttSia^^-r»fB0, 03 0 (a) tiff 2 
cOiS«il<O5£l5E*-|P]lC*|-LrSii:*-|S)COBfffi0, 03 0 

(b) tt*l©E»(0«^|Silc»LrSiB[*»fffiH 0 

[0311031 (a), (b) \tt$&w<o / m7 o-mrn 
i&mzmt>z,?.4 vf-^^m^b ltcdmo s f et^t 

*i-5¥*»E1*»1tSr*i-»fBH, 03 1 (a) Itm 

2<D&&(omttm\ l zttvxmw.j3fa<ommw. 031 
(b) ami (Dmm^m&jjfaicttLxmmtemftm* 30 

[03 21 **M»JR8©|?16JKll8t«t>**i»fMB1« 

[03 31 **ll«>lll8 0||lifiJgffit-«t»«***ME1» 
3£*©«jftXg&;5*-*-*rBBB. 
[03 4] 03 4 (a) . (b) (4*^0^CO^8CO||Jg 

Wfe.\z&t>z>y\4 s/^v^iff^-t LTco^-r^— KSr* 
fcijS-f WEB, 03 4 (a) tt#2 

cosa^coM^[S){cstL-rfiii:*-^coSff[50, 03 4 
(b) (i^icoiBi^©3ffiifc^lR]lc*rLTfiii[/j:»f®0c 

[03 5] 035 (a) , (b) itt&mom 8 <Dnn 40 

fl^^lw#to5^-< -yf-^^m^b LTOMOSFET5; 

&i-z¥m&m&mm : k^-rmmm. 035 ( a ) &m 
2<Dmm<Dm&j3fa\cMi,xmw.j}fa<Dmmm, 035 
(b> ttjsi <DEi&<om&j>fa\zttLxmm.t£mmmo 
[036] *&w<Dm8<Dmm : mw<ic&ki£>z>i&<D¥m& 

£*vt^5l£rffi0„ 

[03 7] 03 7 (a) . (b) (4*^BJco^8cD*SS 
JBffi^«t><5^-f y°}-^?m=i-h LT©^t- K^r^T 
•T5te©*3M*:|Eltlg«Sr*i-, K»*«JfS2 so 
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©Ei»«fc#«£;h,-0^-5»rfl5B. 03 7 (a) ttgf 2 
coiHHcojsS*(6](->F)-LTSil:*|6]co»fffi0, 03 7 
(b) fi^lcoia^coMffi^-(6]{c*rLrfiit^Bf®0o 
[0 381038 (a), (b) Ji^^C0^8COHffi 
^fllfC^feS^-r y^V^SS^y-i LTCOMOS FET£- 

2<v$immz$rm£i%x\,^?>mmm, 03s (a) am 

2<Dm&<DMl£jj1p)l l ZZiLxmm.Jjfa<DWiffim. 03 8 

(b) temin&mnmteXfaizMLxmmmffimo 

[03 9] *%Hrog9 033fc^ffi£ffifeS¥*#Ett 

[04 0] *^com9CO^JS^S^#^5^*ffSEtt 
^BcoMiSXg^^-f-»fS0 o 

[0 4i]04i ( a ) v (b) et*&m<om 9 <D?m 

*-*i£9W«B1ti&lt«:5*i-WffilIU 04 1 (a) 14312 
WE«ftO3^ffi*TR)^*fLTSil:*-[Bjro^ffi0, 04 1 

(b) teninwmnM&jjWzMLxmmiffimmo 

[0 421 042 (a), (b) \tt&m?>m 9 COHJg 
^ffit^fc>5^'f vfSy'M^b bTCOMO S FETSr 
*i-S#*ffSE»3SJlS:^r»fffiSI, 04 2 (a) fifg 
2<aE&W3£&frfaK#LT»£;frft<D»rB0, 04 2 

(b) ttSSl©^<0ffift#ftK#LTfiiIfcKrEB. 

[04 3i 9 (DmmMmz&frzmn^m ft 

SftT^SBrEB. 

[i44] 144 (a) , (b) itt&m<Dm9<Dmm 
Mnizmt>z>*.4 y3->ym=f-b u-cco^v kst* 

roEi»l5K:#Wr;S;h,T^5*rffiB. 04 4 (a) fit* 2 
©iSilfero®?5E*-|R]^itL.TM^fnJco»rB0, 04 4 
(b) fill coia^co^ffi^(6](c*tLTSa:^®rB0c 
[04 5J04 5 (a) , (b) l4#3PJlC0|B9CD!!i£ 
y^^STf-i LTOMOSFET5- 

2COiHi8&fe{C5>»f$^T^5»fffi0, 04 5 (a) fim 

2coianro3ife* , iPii-ML-TSii:*-isjco»fffi0> 045 
(b) w-jBi »i£i^cD5iffi*i6]^*rLTsa:^»fS0o 
[04 6] ^m(D^9<Dmmmm\z%t>^m<o^mw- 

[04 7 1 04 7 (a) , (b) f4*^Wrom9CD3IJ6 
JgJB^«t>5^-r y^-^^-T-t U©^*- K£r* 
i-«ffi©^**ME«Hli«S:*+, 8£^>-A- Kg as* 2 

5SfIH, 04 7 (a) »i^2WiEi»COMffi*-|R]{-*fL 

TSta*-(SjcoBfffi0, 047 (b) m i cogancoM?£ 
[0481 048 (a) , (b) iz*mw<om9?)mm 

MWz&teZX'f -yf-^ym^b LTCOMOS FETSr 
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^•5^350, 148 (a) t4SB2cDiEi&cDMfetrftU:*r 

LTmw.jjfa<DWrMm. ii4 8 (b) nmi<Dgim<nm 

[114 9] 0©IWi:#fc5ftfl:E 

tssigwtaisxs^^-t-^miio 
Huso] D4 9tci^<, *¥&w<Dmi o^mnmrniz 

nasi] 150 , *&w<DWi i o (Dmmwmic 10 

[ii5 2] H5i(c^< > *&w?>mi ocommwm^ 

[@S3]g53 (a) , (b) (4, #3§0JlcDjgl 1CD 

[0541 054 (a) , (b) 14. #3§^CDjgl 1 CD 
ttftflSttgfflt * Wr 93 Do 

[055] 055 (a) , (b) fit, *%WC0^1 ICO 20 

mffimmiz.m£>zxs( y^-^ym^-t ltcdmo sfe 

[05 6] 05 6 (a), (b) (4, *&W<Dm 1 2 CD 

[05 7105 7(a), (b) (4, *3BW»3Bl 2 CD 
Sr 5 S^fEtf $IB * *i-Sff SB 0, 
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[0581058 (a), (b) {4, *3§91<0?g 1 2 CD 
Hlg^ffitC^^S^-l' s^V^Hf^-i: LTCDMOS FE 

[05 9] *3S9?0>»1 3<D£ffi^1|g.cffii?SB«Mett 

[06 0] *3SWOjSl 3©»SJBflBfcffife5te<0»« 
!5tS^g^*-t-i4^0o 
[06 1] «S5S«KJ:5i|t3HWB«§6BSr*-rWria 

0o 

[^*CDiftK] 

1 1 1 2-miroeisiiffeiSta, 1 3-jb 

lCDlfi^, 1 3 a • KH, 13 b— si^ta 

L!7— KiSR, 14, 14 a, 1 4 b — WtffcHJMK 1 
5, 15 a, 15b"h^«^, 1 6-«**E» 
g, 17-TMRWI, 18-TMR|f, 1 9-1 
2CDJHWif&i|ifcBI, 19a. 6 2 0-1 

2 CDiE^, 21, 21a, 51, 62, 62a. 62b 
-**<>-^K», 2 2-IB3(D*mi&iKR, 3l-y 
-Y^-- WftS. 3 4 1- y-htti 

Bf, 4 2-y-Hfi, 4 3 -y-VKK^fiS 
S, 44-MOSFET, 4 5, 68 — =>>^;?K 4 
6-^4CDSWiffe^K, 4 7-T»«Bt»»» 4 8- 
TSBSHS. 6 3, 6 4, 6 5, 6 6 s< V T * 9 J^M. 
6 7-TSB&JRS, 10 1-fyyi/-hl, 10 2- 

wmm&m. 1 o z-mmmm, 104, 10 

4' , 10 4'-ISp»ttttg < 1 0 5, 1 0 5' , 1 
0 5' -SdMBMK 10 6-**1, 10 7-#Wt 
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